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Letter on Engineering. By DR. FRANKLIn. 

The following letter on the improvement of the navigation of the 
river Schuylkill, written by Dr. Franklin, in LOndon, in 1772, and 
addressed to S. Rhoads, Esq., of  Philadelphia, the original of which 
is in the possession of a gentleman of this city, is a fine illustration of 
the sound, common Sense, and far-seeing sagacity of that great philoso- 
pher, and is well worthy of a place in the Journal of the Institute 
which bears his name. 

Since the days of Brindley and Smeaton, the fathers of British en- 
gineering, the improvements in hydraulic constructions, with the 
additional experience obtained in slack-water navigations, have made 
them, in many cases, preferable to canals, particularly for large boats, 
and in places where the preponderating trade is descending. 

In twenty years, since the Schuylkill navigation was first opened, 
nearly eight millions of tons have been transported upon it ; during 
the whole of which time it has been progressively improving, and 
adding more and more to the prosperity of Philadelphia. 

S . W . R .  
[Co~y.] 

London, Jlugust 22~ 1772. 
Dear Friend,--I think I before acknowledged your favor of Feb- 

ruary 29th ; I have since received that of May 30th. I am glad my 
canal papers were agreeable to you. If  any work of that kind is set 
on foot in America, I think it would be saving money to engage, by 
a handsome salary, an engineer from here, who has been accustomed 
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to such business. The many canals on foot here, under different 
great masters~ are daily raising a number of pupils in the art, some of 
whom ma y  want employ hereafter;  and a single mistake through 
inexperience, in such important works, may cost much more than the 
expense of salary to an ingenious young man already well acquainted 
with both principles and practice. This the Irish have learnt at a 
dear rate, in the first attempt of their great canal, and now are endea- 
voring to  get Smeaton to come and rectify their errors. With regard 
to your question, whether it is best to make the Schuylkill a part of 
the navigation to the back country, or whether the difficulty of that 
river, subject to all the inconveniences of floods, ice, &c., will not be 
greater than the expense of digging, locks, &c., I can only say, that 
here they look on the constant pr-mticability of a navigation, allowing 
boats to pass and repass, at all times and seasons, without hindrance, 
to be a point of the greatest importance; and, therefore, they seldom, 
or ever, use a river where it can be avoided. Locks in rivers are 
subject to many more accidents than those in still-water canals ; and 
the carrying away a few locks by freshes, or ice, not only creates a 
great expense, but interrupts business for a long time, till repairs are 
made, which may soon be destroyed again ; and thus the carrying on 
a course of business, by such a navigation, be discouraged, as subject 
to frequent interruptions: the toll, too, must be higher to pay tbr such 
repairs. Rivers are ungovernable things, especially in hilly countries; 
canals are quiet, and very manageable : therefore, they are often car- 
ried on here by the sides of rivers, only on ground above the reach 
of floods, no other use being made of the rivers than to supply, occa- 
sionally, the waste of water in the canals. 

I warmly wish success to every attempt for improvements of our 
dear country;  and am, with sincere esteem, 

Yours most affectionately, 
B. FRANKLIn-, 

S muel Rhoads, Esq. 
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On ascertaining, by inspection, the areas oj Transverse Sections of  
Excavutions and Embankments, with transverse ground slopes. 
Bff JOHN C. TRAUTWINE, C. E., & Arch. 

The following method of ascertaining, by inspection, the areas of 
transverse sections o f  excavations and embankments, with transverse 
ground slopes, by means of a table of level cuttings, aided by diagrams, 
may sometimes be found convenient; it was devised by m y s e l f : -  

Let  a b c d, fig. 1, represent the transverse section of an excavation, 
or, by inversion, of an embankment, with a transverse ground slope, 
a d ; and let m n, represent the depth of cutting, or filling, as gener- 
ally taken by the level, at the centre (n )  of the base, b c. As a pre- 
paratory step, lay a ruler parallel to b c, so as to make the triangle, 
h af~ as nearly ascan be judged by the eye, equal to the triangle hgd, 


